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What is CMM?
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What does CMM mean to me?
How does CMM work?

What's the difference between SA-CMM and
SW-CMM?

= An example of a CMM assessment
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Standish Group - CHAOS Study

In the U.S. in 1995, $250 billion / year spent on
information technology for 175,000 software
projects

* 31% of projects canceled before completion

* 53% of projects cost 189% of original estimates

* spend $81 billion for canceled software projects

Only 16% of software projects completed on-time
and on-budget

http:/lwww.standishgroup.coml/chaos.html

April 2000 4 Executive Intro io SP1

i‘i oftware Enginoenng nstiiuis

Myth: Software Problems Are
“Technical” Problems

Examined real-life case studies
* Defense Science Board Task Force on Military
Software report, 1987
* "Bugs in the Program" report, 1989
* red teams, assessments, evaluations, ...

Well-known, consistent problems - revealing a
major gap between the state-of-the-art and the
state-of-the-practice

The major problems in software development are
managerial — not technical.

Sepe 2001 13 Hisory of CiM
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Capability Maturity Models:
Standards for Organizational
Measurement and Improvement

Research performed on how to best transition an
organization from chaotic to continuously
improved product development

Started with work done by IBM in early 1980's,
developed into Capability Maturity Model in mid
to late 1980's by Software Engineering Institute
(Carnegie Mellon University)

Broke the transition from chaos to continuously
improved into a sequence of 5 levels

Developed a method for a company to measure
itself against the 5 levels

SECAT Lo
resxmremarl bxrsd mzcasesnt

All CMMs Use the Same 5 Levels

- Numerous CMMs have
been developed since the
initial introduction of the
Software CMM

Systems Engineering
CMM

Systems
Enginaering

- US Department of
Defense pushing an effort
to Integrate CMMs
(National Defense
Industries Association
effort) e
Software
Acquisition CMM

5 Levels
of Product
Dvlpmnt
Capability

Software
Acquisition Software |— s pware

cMM

Integrated
Product Integrated Product

Development f=——"" Development CMM

Moz addtional CMMs axist, but not shown

CMM - Capability Maturity Model
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Why is CMM useful for SID?

i Software Engineering Institute

What Are the Benefits of
Model-Based Improvement?

Establish a common language
« forge a shared vision

Build on a set of processes and practices
developed with input from a broad section of the
software community

Provide a framework for prioritizing actions

Provide a framework for performing reliable and
consistent appraisals

Support industry-wide comparisons

April 2000 25 Executive Intro to 5P
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What's The Benefit of CMM

Good

Bad

CMM CMM CMM
Leve 1 Leve 2 Leve 3

i Software Enginesr ng Institute

Process Improvement Is A
Lifestyle Change

Silver Bullet = Diet

95% of all dieters regain the weight they
have lost... and more... within one year of a
diet

Process Improvement = Lifestyle Change

60% of those who change their lifestyle to
eat less and exercise more maintain their
weight loss

April 2000 28 Executive Intro to SPI
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i Software Engineering Institute

Let Common Sense Prevail!

Process Rigor

Yes No
@ Creative
" .
§ 9 Quality Chaos
c
£
£ o Band.’ess Mindless
o ureaucrac
S Y| Chaos

With thanks to Sanjiv Ahuja, President and COO of Telcordia Technologies.

April 2000 4h Exgcutive Intri 1o SPI

What does CMM mean to me?

12
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What does CMM mean to me?

= Understanding that the organization is
committed to improvement

m Centralized location for shared information

Definition of common terms, life cycle and
processes, and roles and responsibilities

Samples and templates for products
Resources available when you need them

13

What does CMM mean to me?

= Isn’t CMM just for managers?
CMM is a way for managers to evaluate the
effectiveness of their operations
Problems may indicate a need for
» More training for staff
» A change to the way things are currently done
» More staff to help get things done
If staff are not aware and involved, then CMM
cannot help the organization
You may not use it every day or think about it
that often — just know that it is there

14
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How does CMM work?

15

SA-CMM: How It Works
‘ = Maturity Levels

:-*l -------- > Leve 5: Optimizing
% ......... > Leve 4: Quantitative

...... --> Llegvel 1: Initial

HHSDC- Systems Integration Division (SID) 8
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SA-CMM: Level 1

Leve 1: Initial

T . culture

Success is based on
individuals

Ad hoc decision-making

Occasionally chaotic
environment

Few process are defined

= Focus For Maturity

17

Install basic management
controls

Instill self-discipline

SA-CMM: Level 2

18

L culture

Basic PM Process exist

Self-discipline exists for
project by project only

Activities are reactive
Repeatability is possible

HHSDC- Systems Integration Division (SI1D)
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SA-CMM: Level 2 (cont.)
‘ m Key Process Areas

SW Acquisition Planning
Solicitation

Requirements Development
& Management

Project Management

Contract Tracking &
Oversight

Evaluation
Transition To Support

19

SA-CMM: Level 2 (cont.)
‘- Focus For Maturity

Think organizationally...

e "we-the project” becomes
f “we-the organization”

Use well-defined processes

for improvement.

20
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SA-CMM: Level 3

N

o

i

Leve 3: Defined

21

m Culture

Organizational processes are
documented & standardized

Processes are tailored to fit
Activities are proactive
Risk management is active
Training is commonplace

SA-CMM: Level 3 (cont.)

22

= Key Process Areas

Process Definition and
Maintenance

Project Performance
Management

Contract Performance
Management

Acquisition Risk
Management
Training Program

HHSDC- Systems Integration Division (SI1D)
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SA-CMM: Level 3 (cont.)
‘ = Focus For Maturity

,rh'—ﬁl Decision making based on
‘“{J quantitative measures
- : (metrics)
Level 3 Defined Measuring for success

23

SA-CMM: Level 4
‘- Culture

= B .
s o Detailed measurements are
Level 4 Quantitative collected

Processes are quantitatively
and qualitatively understood
and controlled

24
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SA-CMM: Level 4 (cont.)
‘ m Key Process Areas

_',‘I
Level 4: Quantitative

7 Quantitative Acquisition

= Focus For Maturity

Continuous Process
Improvement (CPI)

Innovation and use of
technology for CPI

Quantitative Process Mgmt

25

SA-CMM: Level 5

Continuous Process
Improvement (CPI)

Innovation and use of
technology for CPI

m Key Process Areas

Acquisition Innovation
Management

Continuous Process
Improvement (CPI)

26
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Carnegie Mellon University

Software Engineering Institute

Level 1to 2 =27 months

How Long Does It Take?
Level 2 to 3 =24 months

100
Largest observed
value that is not an
75 — outlier
Number of months

to move to next
maturity level

75th
Percentile

50

o L

Median

Recommended 30 !\\\ \E . S B H 25th Percentile
) £ ! =
time between ————> \ § \ \\\\\\§ § \
appraisals 18 \- \ \
«—— sSmallgsfobserved
gle that is not an
0 | outlier
Time Period of Initial Assessment Pre-1992 1992 to Present All {1987 to Present)
Level 102 2t03 102 2t03 3to4 102 2t 3 3to4
Ongs 24 12 12 91 " 136 103 14
24 £ 000 by Cariege Mebor Urbe sy Process Manirly Piatk of e SomWate Comme iy 2000 Updat: - SEMA.E.00

What' s the difference between
SA-CMM and SW-CMM?

28
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Level Focus SA-CMM ProcessAreas | Results
5 C%rr‘“”uous v Acquisition Innovation Mgmt
\Optimizing Imprg\(/:gn‘?mt v’ Continuous Process | mprovement
|4
4 Product and | v Quantitative Acquisition Mgmt
Managed |Process Quality | v Quantitative Process Management

v’ Training Program

|
3 Engineering - | v Acquisition Risk Management
Defined (F;rrom gﬂg v Contract Performance Mgmt
n gSupport v Project Performance Management
v" Process Definition & Maintenance
v’ Transition To Support
v Evaluation
> Project v' Contract Tracking & Oversight
Reveatable | Management v" Project Management
€ Processes  |v Rgmts Development & Mgmt
v Solicitation )
v' Software Acquisition Planning
| nilti a Competent People and Heroics
L evel Focus SW-CMM ProcessAreas | Results
5 Continuous | v Defect Prevention
timizi Process v" Technology Change Management
PUMIZING | |mprovement | v Process Change Management
4 Product and |v" Quantitative Process Management
Managed | Process Quality | v Software Quality Management
v" Organization Process Focus
Enaineeri v" Organization Process Definition
3 Prgglgr? g v’ Training Program
Defined or esses . nal v Integrated Software Management
: g;\Jnlz 'to v" Software Product Engineering
ppor v Intergroup Coordination
f v Peer Reviews
v" Requirements Management
Project v' Software Project Planning
2 Man Jement v SW Project Tracking & Oversight
epeatable Pr Oigm v' Software Subcontract Management
v' Software Quality Assurance
I v Software Canfiguration Management
1 .
| hisia Competent People and Heroics

HHSDC- Systems Integration Division (SI1D)
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An example of aCMM
assessment

31

Project Assessment Objectives

= To understand the context and content of
the SW-CMM Level 2 Key Practice Areas
(KPAS).

= To relate SW-CMM KPAs to the projectin a
meaningful way.

= To add value to the project (and SID) by

affording opportunities to improve
business practices.

32
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Review of Assessment Schedule

= The Plan
SA-CMM Overview
Review Supporting Documentation and Processes (Phase 2)
Make Assignments to Prepare for Interviews
Conduct Interviews
Prepare Findings Report
Debrief w/ Team
Share Good Examples with Other Projects and Put on BPweb

SA-CMM
Overview

L . Individual | |nterviews T Report Team

Preparation Prep Debrief

33

Time Expectation On The Team!

= Team Overview Session (1.5 hours)
= Preparation for the Interview (1.5 hours per person)

Read the SA-CMM Introduction section.
Read your assigned SA-CMM handbook section(s).

Translate the checklist inquiry to life on the project. What
does it mean for the project?

Be comfortable with how the Interview Process will work.

= The Interview (0.5— 1.5 hours for each of the 12
KPAS)

Team discussion w/ Tom, Laura, and managers.

Define what the Artifact is (or should be) that will prove
adherence.

Determine a rating for each item (FS, PS, NS,NR, NA).

= Review Findings Report / Team Debrief (1-2 hours)

34
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The Evaluation Checklist (Example)

SA-CMM - Level 2 Evaluation Criteria 1/26i01

SA-CMM - Level 2
|0bservations CMMRef | SIDRef | FS | PS [ NS | NR | NA
KPA: 2.1 Software Acquisition Planning

211 The acquisition arganization has a written

policy for planning the software acquisition. SAP.COT

213 Respansihility for software acquisition

o planning activities is designated.

913 A group that is responsible for planning the
o software acquisition exists.

The acquisition arganization provides
714 experienced software acquisition

o management personnel to suppart project
software acquisition planning.

SAP.CO2

SAPAB A

SAPAB2

35

Where isthe Project In The System Life Cycle?

1
System ‘ Mamenance bid Maintenance
A Y v ontract y

. ermination
Project Management, Configuration Management, Requirements Management, Issue Resolution,

Project Management, Configuration Management, Requirements Management, Issue Resolution,
Risk Management, Process Improvement, Quality Assurance, Independent Validation &
T

New System
Development

System

Maintenance

System

System Re-Procurement Life Cycle

System Maintenance & Operations Life Cycle
Maintenance & Operations

Op
Supporting Processes
Block Cycle Change
Op
Supporting Processes
Block Cycle Change
Op
Supporting Processes
Block Cycle Change op
Supporting Processes
Block Cycle Change

HHSDC- Systems Integration Division (SI1D) 18
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Init Planning Procurement System Development Sys Imple mentation | M Close-Out
MM M M MMM MM M M M M| M|M|M(M(M|M| M M & MM M| M
1 2 1 213 1 2 3|4 1 2 3|4 5 & 7 1 2 3 45|01 2|3 4

X
Rating | Definition Explanation Scoring Value
Fs Fully Satisfled The project has filly demomstrated the discipline and has tangible artifacts to hack 1-pont toves the raer
up the clamm. FS score.
Ps Partially Satisfied | The projct has demonstrated portions of the discipline and has somme tangible Yapoirt times the
evidence to showr. rawr 'S scare.
HE Mot Satisfied The progect does not practice ths disciplme at all. O-ponts tones the
rawr HE soove.
HE Het Required The disciplme (wiile applicable to the project) 1s not a required practice forthe Het Applicahle
project’s mupert life opele phase. Thous, the discipline is not tobe considersd inthe
seOENg process.
Ha Het Applicable This practice does not at all applrto the prject’s business practices and s not to be | Hot Applicable
considered inthe sooring process.
37
Level 2 Eey Practice Areas (EPAs) Fs Ps NS NR NA Score
Sofherave Acoquisition Plannmg (15) a 2 1 1 2 B2
Solicitation (15) 2 5 1] 5 i} 31
Requirements Develbprment & Managermert (14 5 3 1 4 1 .72
Project Managmert (16) 12 2 1 1 i} 87
Cortract Tracking & Crersight (17) 3 0 1 13 a 75
Evahation (15) & 0 1 2 1} Be
Transtin To Suppat (16) 5 0 1 10 1} -
iy | 48 | 12 | 6 | w2 | 3 (\L.s2
FS = Fully Satisfied
PS = Partially Satisfied [48+0.5x12] / [48+12+6] = 54/66 = 0.82
NS = Not Satisfied
NR = Not Required (at this phase of thelife cycle)
NA = Not Applicable See KPA-L evel
() = The# of disciplines associated with each KPA. Evaluation Forms

HHSDC- Systems Integration Division (SI1D)

May 7, 2002
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CMIPS SA-CMM Evauation

Level 3 Summary

Level 3 Eey Practice Areas (KPAs) Fs PS NS NR NA Score

Process Defiition & Mairtenance [ 16) b3 3 5 n} u} g9

Project Perftomance Manazermesd (16) b3 [ 2 u} u} i

Contract Performance Management (12) 1 ul 1 10 a 38

Aequisition Fisk Management (15) 11 3 1 a u] 81

Training Progeam (14) 8 4 1 0 1 2T
routn) | 26 | 16 | 10 | 10 | 1 [z )

FS = Fully Satisfied

PS = Partially Satisfied + +16+ — -

PS = Partially St [36+0.5x16] \ [36+16+10] = 44/62 = 0.71

NR = Not Required (at this phase of thelife cycle)

NA = Not Applicable See KPA-L evel

() = The# of disciplines associated with each KPA. Evaluation Forms

Team Strengths

The team is genuinely receptive to improving
their business processes (a great attitude).

The team has taken full advantage of the best
practices available from the Best Practices
Website.

The team is knowledgeable in the areas
assigned to their responsibilities.

Some members have a wealth of CMM
expertise that will greatly help during the
improvement steps.

40
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The “Not Satisfied (NS)” Areas

= Level 2-Six occurrences
No formal SID Policy letters (6).

» Level 3—Ten occurrences
No formal SID Policy letter (5).
No formal training on the SID standard processes (1).
No documented process for the Process Team (1).
No independent appraisal of Process Team activities (1).
No tailoring guidance for standard processes (1).
Lessons learned not captured in central repository (1).

41

Recommendations From the Review

= Forthe Project

Include variance analysis as part measurements for project
status

Seek funding for IV&V support that is currently lacking
Seek the CDSS resources currently lacking
Capture Lessons Learned at each phase-end and place
them in a central repository

= For the SID Organization/Management

Prepare policies on how CMM is used within the
organization

Establish tailoring guides for the Best Practices processes
Establish regular forums to allow projects to share

information and to keep projects aware of the process
improvement efforts

42

HHSDC- Systems Integration Division (SI1D) 21



Getting Connected Workshop: What's all the Fuss about CMM? May 7, 2002

A Scenario For Benefits Between
Projects
e Q
o J
Software Acquisition Planning, Training Program
Po.1 |co2 [AB.1|AB.2 |AB.3 [AC : ; AC.1 |Ac.2 | Ac3fac.4 |Ac5 |ACSE |MEL |VEL
o 7
CMIPS NS\I:S FS [FS |FS |NA s\Fs [Fs [NA |Fs s |Fs |Fs
Projectx NSNS |FS |FS |FS [NA NSAFS FS [NA |FS |PS [FS |FS
ProjectY NS LS FS [FS |FS |NA NS FS |[FS |[NA FS PS |FS [FS
Projeth NS INS |FS |FS |FS [NA NSJIFS |[FS [NA FS PS |FS [FS
e g
o J
43

Lessons Learned From The Process

Initially felt like being put on the spot. The
experience can be intimidating.

The PM’s presence for moral support helped.
Include the entire team on the results debrief.

It was a good way to reassure the team that
they are moving in the right direction.

It would be helpful to see the bigger picture of
the SID CMM journey...are we ever going to be
formally certified?

44
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The CMM Big Picture (Tentative)

Quick-A ssessment
Round 1
(2001)

Quick-Assessment
Round 2
(2002)

Formal Assessment
Round 4
(2004)

Questions?

Visit Our Website @
=0or=

Contact
Tom Arnez, 263-4293,
Laura Okawa, 263-4120,

46

http://www.bestpracti ces.cahwnet.gov
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